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FORECASTING MONSOON RAINFALL IN INDIA. 

[Reprinted from Nulurr, London, August 4, 1923, p. 175.1 

A memorandum regarding the probable nniount of 
monsoon rainfall in 1923 WRS suhmittd in the early part 
of June to the Governnieiit of India by Mr. J. H. Field, 
officiating Director General of Observatories. For the 
purpose of a forecast of the nionsoon, India is divided into 
five sections, and the several conditions which are fsvor- 
able for t.he various sections are given, t,lie conditions 
ranging over a large art of the globe ~ n d  at different 

the weather in May was the coniparative absence of teni- 
porary advances of the monsoon in the Arabian Sea, 
where tlie nionsoon proper was behind time. 

Details are given of the influencing condibions in tliflcr- 
ent part's of the globe, and from those it is conclutltd that 
there would be some delay in the estahlislinicnt, of iiornial 
monsoon conditions within the 1ntlia.n arm, but it was 
estimated that the delay w m  not likely to 1 ) ~  prolvngetl. 
With regard to tho tot$ amount of nionsoon rninfnil, it  
seemed that in tho peninsula thcrc slioulcl be a siiinll cx- 
cess, with a corresponding escess in Mysore and Md:il>nr. 

For northern India ancl Burma no forecast coulcl be 
issued. Recent telegra liic ci)inniuiiicat,ioiis from Boiii- 
bay receivecl in the ni i ihe nncl town1 tlie end of J U I ~  
state that the agriculturnl outlook is now sJisf;ict.crry 
over almost the whole of the Bombay Presidnncy, wilerc 
enough, i)r more than enough, rain has ftillcn nearly 
everywhere. Accordii?g to usual custom, a further mon- 
soon forecast will be issued in August; past espwience 
shows that the earlier forecast issued in June is usually, 
on the whole, the more successful. 

seasons of the year. P t is noted that a markod featuro of 

SNOW SURVEYS ON RECLAMATION PROJECTS. 

We note from the Reclnniation Record for July, 1933, 
that Mr. Calvin Casteel, roject manager of t.he Okanogan 

years what appears to have been a siniple though effcctive 
survey of the snowfall available for run-off from West 
Fork of Sttlnion Creek, Wa.sh. The article gives no 
detrtils of the niethod used in determining the amount of 
probable run-off. It is inferred that a personal visit is 
made to the snow fields where the depth of snow and the 
proportion of the watershed covered are the factors used 
in estimating the probable run-off. 

Since 191 1 the Weather Bureau hns been rsconmtmling 
tlie intensive niethod of snoy surveying. 

This method has been applicd to several watmersheds of 
relatively small estent and has given satisfactory 
results. 

It is hoped that in the interest of other project manix- 
gem Mr. Cnsteeil will supply further details of his met,hod 
of determining the probahlo run-off from visual inspection 
of the snow cover on the watershed.--8. J. H. 

unit of the Reclaniation i$ errice, has made for the past sis 

THE AURORAL SPECTRUM AND T H E  UPPER STRATA O F  
T H E  ATMOSPHERE. 

By L. VEGARD. 
[Abstracted from PAilasophicaZ Maguzinr, July, 1923, pp. 183-211.] 

The author, in considerino recent observations of the 
auroral spectrum made a t  h e  Geophysical Institute of 
Trams# together with those made earlier, concludes that 
most, ifnot all, of thespectrallines must be due to nitrogen. 

I Henry, A. J. The density of snow, Mo. WEATHEE REV., M A ,  1917, 45; 10?-107. 

Of 35 lines measured, 20 may he ascribed definitely to ni- 
trogen, but the reniainino 6 offer some difficulties. Two 
of these are very probnbb clue to nitrogen; the remaining 
four-of which one is the characteristic green line-can 
not be ascribed either t,o liyclrooen, helium, or oxygen. 
An important result of these s td ies  is tshe failure to find 
a trace of hydrogen or helium spectra in the high levels 
of the atmosphere where these two lbht  elements are 
supposed to occur. Attempts in the lhoratory to pro- 
duce t,hese spectra by means of cathode ray bombard- 
ment in mixtures of nitrogen ahd helium and nitrogen 
~ i i d  osygen were unsuccessful, and the conclusion reached 
was t,lint tlie pressure of these two gases must be very 
much less than that o€ nitrogen in the region of auroral 
occurrence. 

Various difficu1t.ie.s we pro ounikcl nnd discussed con- 

most region of the at.inosplwre, nnrl the conclusion is 
reached that tlie hyth.ogen ant1 helimii layer does not 
exist. Moreover, t h t r  possilJle mwnce of a new gas 
(geocoronium) is disnusserl. T h i s  lends to t.lie belief 
that tht! green auroral liiir is ilue t.0 nibrogen nnd that 
nitrogen exists to the very limit of the ntmosplier?. 

I t  is found t.lint; tlie nit,rogeii prcssurt? ;it. tt height of 
400 liilunieteiv mi(1tv blie nssiimptioli of a temperature 
of 220° A. is tlic snrnc tis that for 543 kilometers wit.h an 
nssuiueil t.empen.ture of 300° 8. Both of these levels are 
wit,liin the region of .ziiroral occiirrencc , hence the higher 
tempern ture deninnded by tbe recent study.. of hincle- 
nianii aiid Dobsoii on mekeors, (see a b s t r a c t b e l G - ~  
does 11:) t alter the conclusions coiicerning the es  trelnely 
low nitrogen pressure. In  order to produce the observed 
light intensity a t  those levels the densit,v of electric 
radiation must be enormous; indeed, this leads to a 
value of rsdiation intensity so great that it could not 
occur. Therefore, in some way, the nitrogen pressure 
must be greater than that calculated. 

hotoelectric effect of the sun's action 

believes that a layer of positive ions niust exist which 
would give the effect of increased density. 
gases such as helium and hydrogen when ionized would e- 
come so light as to fiy int,o space, thus accounting for 
their absence in the spectrum. Further, the failure to 
produce the auroml lines in the 
due to tlie inthilit to reproduce 
tive ionization in t. i e gas. This 
of Lindemann and Dobson, 
rtssuniption of improbable 
atmosphere. 

A footnote, inserted in the proof, +tes that since pre- 
nring the manuscript for his article the author has 

Founc~ t1iat the liigMy ionized u per layer of nitrogen can 
not exist in the form of a gas, i u t  is probably produced 
by the charge being citrried by crystals of nitrogen. This 
renders some motlifica tion of the ma thematicd con- 
siderations necessary-a matter tliut will be dealt with 
in a second paper.-G! L. ill. 

cerning the cliutribution of t. P lese light, gases in the top- 

Owing to the 
upon the upper P nyers of tlie atmosphere, the author 

Thus li%ht 

THE CHARACTERISTICS OF THE ATMOSPHERE UP T O  200 
KILOMETERS A S  INDICATED BY OBSERVATIONS O F  
METEORS. 

By G. M. B. DOBSON. 
[Alwtr. from Quurl. Jour. Roy. Mft. Soe.. July, 19?3,49: 152-165,O figs.] 

The increasing use of meteors in meteorology is a 
welcome development. Kites and balloons, during the 
past quarter century, have given us a fairly accurate 
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knowledge of the atmosphere up to 20 km. Beyond 25 
or 30 Inn. we have little prospect of direct observations, 
but various luminous phenomena, especially meteors and 
auroras, offer excellent opportunities for niakmng deduc- 
tions. The body of observations of meteors, 
lady as to velocities, heights of appearance-an disap- 
pearance, lengths of paths, and luminosities, is sufficient 
to allow the computation of sizes of meteors, densities 
of the air traversed, and, with other aids, probable tem- 

eratures and com ositions of the atmosphere .to a 

the order of 1 mm. in diameter. Yet at  their speeds 
of froni under 15 to over 100 km. per second they so 
compress the air in their pa.tlis that it is heated to a 
degree high enough (2,0004,000 A) to volatize at  least 
the surface material of the met.eor and to render it 
1~ hly luminous. 

5 h e  density of the air required to produce this effect 
must be 10 to 100 or iiiore times greater than that 
computed by nssuniing that the teniperature above 20 
km. is the same as at that height. A t  100 kin. meteors 
seem to indicate a density of 0.00000001 gm. er cc. 

This greater than assunlad density niust be largely 
owing to higher temperatures and, therefore, more es- 
panded and elevated layers of air. 

It seems robuble that the temperatures observed in 
the stratosp R ere, about 320 A (163' F.) obtain up to a 
height of 50 km., while Ironi 60 to 160 km. the tcnipertt- 
tures are about 300 A (S1' I?.). Above 300 km. the 
temperatiire niny again he 250 -4. The warnith of the 
layer from, say, 60 to 160 km., is nscribed to a.n ab- 
sorptive layer of ozone, fornied, presumably, by the 
action of the ultra-violet light on such ox gen 8s is 

The 

responhible for tlie fact that only one twenty-thousandth 
part of the ultra-violet (wave 1engt.h 3,900 Angstriims) , 
probably coming froni the sun, retidies the esrth's 
surface in clear westher. 

The solar heat absorbed in the ozone layer is perhaps 
5 per cent of the tota.1 reaching the outer etniosphere. 
There appears to be a marked c.hange in temperziture 
from winter to summer, with a corresponding higher air 
density, and therefore higher limits at  which meteors 
disappear in summer than in winter. A sh i la r  sensonal 
change in the height of the aurora will be looked for. 
The presumpt,ion of a chan e in teiiiperature between 50 
and 60 km. is strengthene i by t,lie marked infrequency 
with which meteors cross froiii the warin into the cold 
layer without fading out and tlie occurrence of luniinosity 
with meteors at  apparently lower velocities in the lower 

art of the warm than in the upper part of the cold 
L y  er. hrtliermore, tlie well-laown occurrence of a 
zone of sound outside a zone of silence about, a great 
explosion could be explained by the presence of a warm 
layer beginning a t  a height of about 60 kni. 

The meteor observations do not support an assump- 
tion of the predominance of hydrogen at  tlie heights 
where meteors occur. As in the lower atinosphere, the 
air seems to be predominantly nitrogen up to 160 krn. 
Above this some rather doubtful observnt~ons indica.te 
the presence of a lighter gas, probably helium, if, as 
seems likely, hydrogen is negligible.-C. F. B. 

{eight of 200 km. R: ost meteors seem to have a size of 

[cf. 0.001293 gni./cc. at standard sea-level con $ itionsl. 

present in the upper ortion of the ntmospiere. 9 
absorption of ultra-vio s et radiation here appears to be 

EFFECT OF CLIMATIC CONDITIONS ON FRUIT TREES.' 

By Prof. H. A. PHILLIPS. 
Author's summary. 

(1) While many factors, such as available food, abun- 
dant water supply, pruning, spraying, and tillage, con- 
tribute to successful orcharding, -there is none of more 
relative im ortance than climatic conditions. 

development by an increase in altitude. According to 
the data the average retardation is one day for every 
101 feet. 

(3) The average rate retardation in the blooming 
period of fruit-bearing trees is 4.6 days for every degree 
of increase in latitude. The oreatest retardation is 
through the Atlantic States, an8 the least through the 
Pacific States. 

(a? ? 4 ochs are earlier westward, and the lines of full- 
bloom ates and t.he ripening clates travel in a northeast 
direckion. 

(5) In the Atlantic and tlie Mississippi sections the 
rate of retardtition is not constant. This is es lained by 

the thirty-eighth parallel southward in t le Atlantic sec- 
tion there is very little difference in t.he time of the 
blooming period. 

(6) There is much greater uniformity in the epochs in 
fruit-beariw t.rc.es throu h the Pacific States, due pri- 
iiiarily to tRe influence o 9 the prevailing westerly winds 
Ironi the Pacific Ocean. 

(7) The ripening datcs along any section travel faster 
than tho bloomin dates. ' 

(S) The enera 7 average range of full-bloom dates at 

(9) The number of days for the development of the 
ripened fruit is greater in the Pacific section than in the 
Atlantic and the Mississippi sections. Also the nuniber 
is greater in the southern part of the Atlantic and the 
Mississip i sections than in the northern part. 

(10) d i e  pea.ch, wherever grown, appears to be more 
uniform in its development t.han the other f ru ik2  

(2) Epoc P is in fruit-bearing trees are retarded in their 

conditions affectin the rest criod. From t P le thirty- 
sisth parallel sout 7 iwnrcl in t i e  Y Mississi pi Valley and P 

any given p K ace is about three weeks. 

WEATHER AND CORN WILT. 

Corn wilt, known RS Stewart's disease, has been found 
in a large nunilwr of States, both in the South and the 
North. In the fields wherc found the number of dis- 
eased lants has been usually less than 20 per cent, but 

as 100 per cent infection has occasionally been 
founc among the earlier varieties. 

Dr. F. V. Rand, pathologist, and Miss Lillian C. Cash, 
scientific assistnnt, United States Department of Agri- 
culture, have conclucted field studies of this disease in 
MaryIand durina three seasons. A short account of 
results was puhqished in the Joirrnal qf ,-1qricu7tral 
RrsearcA, Vol. S S I ,  No. 4, May, 1921. 

Varietal influence was found to be considerable, the 
earlier varieties being much more susceptible to the 

1 Author's thesis: EtTect of climatic condltions on fruit trees in relation to the bloom- 
Ing and the ripening dates and the length of the growing e n d .  

2 The same data used bv Doctor Phillips were part&- summarired and presen% 
in maps and tabular forrd in "Gra hical summary of seasonal work on farm crops 
by 0. E. Baker, C. F. Brooks, anzR.  G. Hsinsworth In Department of Agricultuk 
1 earbook, 1917. 


